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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statements submitted on December 1 5, 2005 has 
been considered by the Examiner and made of record in the application file. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 15 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 15 recites the limitation "the circuit" in line 1 . There is insufficient 
antecedent basis for this limitation in the claim. It is unclear whether it is referring to the 
synthesizer circuit as in claim 1, which claim 15 is depending on indirectly, or the 
demodulation circuit as in claim 10. The examiner will examine current claim 15 as it is 
referring to the demodulation circuit. However, appropriate action is still required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Clarke (U.S. Patent 6,788,157 B2). 

Consider claim 1, Grant discloses a synthesizer circuit (read as frequency 
synthesizer, abstract) for generating complementary an oscillator signal from an input 
oscillator signal x(t), said complementary oscillator signal being shifting in frequency 
from said input oscillator signal x(t), said synthesizer circuit comprising: a divider having 



Application/Control Number: 10/541,120 Page 4 

Art Unit: 2618 

an input and generating divided output based on a signal received at said input; a mixer 
for receiving said input oscillator signal x(t), and mixing said input oscillator signal x(t) 
with said the output of said divider to generate an output signal; a removal means for 
receiving said output signal of said first mixer and removing undesired frequency signal 
from said output signal, providing said frequency-shifted oscillator signal as an output; 
the output of said first removal means also being connected to the input of said divider 
(read as regenerative frequency divider 116, which has input signal f vco , mixer 124, 

filter 128, division block 130, and an output, Figure 2, lines 4-61 of column 4. Similar 
regenerative divider is described in Figure 9 and corresponding descriptions, page 6 of 
10 of Grant. "Solving the Direct Conversion Problem", Planet Analog. Retrieved From 
the Internet: <URL: 

http://www. planetanalog. com/printableArticle.jhtml?articelD= 12801 31 8> 2000 (From 
IDS)). 

However, Clarke fails to discloses that the synthesizer circuit for generating 
another complementary oscillator signal from input oscillator signal x(t) and it is being 
shifting in frequency from said input oscillator signal x(t), and another mixer for receiving 
said input oscillator signal x(t), and mixing said input oscillator signal x(t) with said 
another output of the divider to generate an output signal; and another removal means 
for receiving said output signal of said second mixer and removing undesired frequency 
signals from said output signal, thus providing said frequency-shifted oscillator signal as 
an output. 
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Nonetheless, the Examiner takes Official Notice of the fact that at the time the 
invention was made, it was well known in the art that an regenerative divider could 
comprises two channels, one working on the in-phase signal, one working on the 
quadrature signal, each channel has a mixer which receives radio frequency signal and 
divide by 4 circuit which receives an output of the mixer and which itself provides an 
input to a respective second input of the mixer, the output of the divide by 4 divider is 
also provided to the respective in-phase and quadrature mixers (See line 61 of column 
1 to line 3 of column 2 by Atkinson et al. (U.S. Patent 7, 106,805 B2) for the supports of 
above Official Notice). By incorporating the regenerative divider above, a person with 
ordinary skill in the art would modify the regenerative divider taught by Clarke, to have 
two mixers, two filters, and a divider for generating two outputs, namely, in-phase and 
quadrature phase signals. 

Therefore, it would have been obvious for a person with ordinary skill in the art at 
the time the invention was made to design a two channel regenerative divider in a 
synthesizer circuit for the purpose of generating in-phase and quadrature phase 
oscillator signals. 

Consider claim 2, as applied to claim 1 above, Clarke further discloses the two 
removal means comprises first and second filters, (read as after incorporated the well 
known fact in the art into the teachings of Clarke, the regenerative divider would have 
two filters, each could be the same kind of filter as band pass filter 128, Figure 2, lines 
4-61 of column 4). 
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Consider claim 3, as applied to claim 2 above, Clarke further discloses wherein 
said first and second filters comprises first and second high pass filters (read as the fact 
that each band pass filter is formed by a lower pass filter and a high pass filter). 

Consider claim 4, as applied to claim 2 above, Clarke further discloses wherein 
said first and second filters comprises first and second notch filters (read as bandpass 
filters above are being used in the regenerative frequency divider, which included in a 
frequency synthesizer inside a narrow-band VCO 114, Figures 1 and 2, line 40 of 
column 3 to 11 of column 4). 

Consider of claim 5 and claim 6, as applied to claim 1 above, Clarke further 
discloses wherein said divider comprises a divide-by-n divider as in claim 5 and said 
divider comprises a divide-by-four divider as in claim 6 (read as division block 130 
divides the frequency of a received input signal, by N, where N is a programmable 
integer, Figure 2, lines 4-61 of column 4. Also, see similar regenerative divider is 
described in Figure 9 and corresponding descriptions, page 6 of 10 of Grant. "Solving 
the Direct Conversion Problem", Planet Analog. Retrieved From the Internet: <URL: 
http://www. planetanalog. com/printable Article. jhtml?articelD= 1 280131 8> 2000 (From 
IDS)). 

Consider claim 7, as applied to claim 1 above, Clarke further discloses wherein 
said first and second removal means comprise first and second harmonic subtraction 
circuits (read as regenerative frequency divider 116 performs fractional multiplication of 
the frequency of the input signal received from the VCO 1 14, it removes any harmonic 
relationship between the final output frequency and the operating frequency of the VCO 
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114, thus, harmonic subtraction filters could be used perform above function, Figure 2, 
lines 47-61 of column). 

Consider claim 9, as applied to claim 7 above, Clarke, as modified by Grant, 
further discloses each of said mixers comprises a harmonic rejection mixer (read as 
regenerative frequency divider 116 performs fractional multiplication of the frequency of 
the input signal received from the VCO 114, it removes any harmonic relationship 
between the final output frequency and the operating frequency of the VCO 114, thus, 
harmonic subtraction filters and harmonic rejection mixers could be perform above 
function , Figure 2, lines 47-61 of column). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Clarke 
(U.S. Patent 6,788,157 B2), in view of Grant. "Solving the Direct Conversion 
Problem", Planet Analog. Retrieved From the Internet: <URL: 
http://www.planetanalog.com/printableArticle.jhtml7articelD-1280 2000 
(From IDS)). 

Consider claim 8, as applied to claim 7 above, Clarke discloses the claimed 
invention above, but fails to specifically discloses the synthesizer circuit comprises a 
polyphase filter for filtering said input signal x(t) prior to feeding said input signal x(t) into 
said first and second mixers. 

Nonetheless, in related art, Grant discloses the use polyphase filter before 
inputting signals into the mixers in a LO generator, Figure 9 and 10 and corresponding 
description, pages 6 and 7 of 1 0. 
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Therefore, it would have been obvious for a person with ordinary skill in the art at 
the time the invention was made to incorporate the teachings of Grant into the teachings 
of Clarke for the purpose of producing I and Q signals, pages 6 and 7 of 10 of Grant. 

Claims 10-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Clarke (U.S. Patent 6,788,157 B2) in view of Manku (U.S. PGPub 20050180528 A1). 

The applied reference, Manku (U.S. PGPub 20050180528 AU has a common 
Assignee: SIRIFIC WIRELESS CORPORATION and a common Inventor: Taiinder 
Manku . with the instant application. Based upon the earlier effective U.S. filing date of 
the reference, it constitutes prior art only under 35 U.S.C. 102(e). This rejection under 
35 U.S.C. 103(a) might be overcome by: (1) a showing under 37 CFR 1.132 that any 
invention disclosed but not claimed in the reference was derived from the inventor of 
this application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject 
matter disclosed but not claimed in the reference, prior to the effective U.S. filing date of 
the reference under 37 CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 
stating that the application and reference are currently owned by the same party and 
that the inventor named in the application is the prior inventor under 35 U.S.C. 104, 
together with a terminal disclaimer in accordance with 37 CFR 1 .321(c). This rejection 
might also be overcome by showing that the reference is disqualified under 35 U.S.C. 
103(c) as prior art in a rejection under 35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 
706.02(l)(2). 
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Consider claim 10, as applied to claim 1 above, Clarke discloses the 
synthesizer circuit as per claim 1 , but fails to discloses that a demodulation circuit for 
down-converting an input signal RF, comprising above claimed synthesizer circuit, in 
combination with: a third mixer for receiving said input signal RF, and mixing said input 
signal RF with multi-tonal signal <pl , to generate an output signal <p\ RF; a fourth mixer 
for receiving said signal cp\ RF as an input and mixing said signal <p\ RF with a mono- 
tonal mixing signal <p2, to generate an output signal <p\ <p2 RF; first and second signal 
generators for receiving said complementary sin and cos oscillator signals from said 
synthesizer circuit; said first signal generator for generating said multi-tonal mixing 
signal q>\ ; and said second signal generator for generating said mono-tonal mixing 
signal <p2 , where q>\ *q>2 has significant power at the frequency of a local oscillator 
signal being emulated, and neither of said q>\ nor said q>2 having significant power at 
the carrier frequency of said input signal RF or said LO signal being emulated. 

However, in related art, Manku disclose a demodulator circuit for emulating the 
down conversion of an input signal x(t) with a local oscillator (LO) signal, the 
demodulator circuit comprising: a first mixer for receiving the input signal x(t), and 
mixing the input signal x(t) with a multi-tonal mixing signal .phi.1 , to generate an output 
signal .phi.1 x(t); a second mixer for receiving the signal .phi. 1 x(t) as an input, and 
mixing the signal .phi.1 x(t) with a mono-tonal mixing signal .phi.2, to generate an output 
signal .phi.1 phi.2 x(t); a first signal generator for generating an oscillator signal f1 ; a 
second signal generator for generating the mono-tonal mixing signal .phi.2, where the 
frequency of f1 is a multiple of the frequency of .phi.2; and a logic circuit for receiving 
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the oscillator signal f1 and the mono-tonal mixing signal .phi.2, and generating the 
mono-tonal mixing signal .phi. 1 , where .phi.1*.phi.2 has significant power at the 
frequency of the local oscillator signal being emulated, neither of the .phi. 1 nor the .phi.2 
having significant power at the carrier frequency of the input signal x(t) or the LO signal 
being emulated, paragraph [0029] and abstract. 

Therefore, it would have been obvious for a person with ordinary skill in the art at 
the time the invention was made to incorporate the teachings of Manku, into the 
teachings of Clarke for the purpose of using Clarke's regenerative divider circuit to 
provide I and Q signals as oscillator signals to a demodulation circuit for emulating the 
down conversion of an input signal. 

Consider claim 11, as applied to claim 10 above, Clarke, as modified by 
Manku, discloses the said first signal generation circuit includes an exclusive-OR gate 
(XOR) (read as after incorporated the teachings of Manku into the teachings of Clarke, 
the demodulation circuit would comprises an simple logic exclusive-OR (XOR) gate, 
Figures 2 and 3, paragraphs [0053]-[0054] by Manku). 

Consider claim 12, as applied to claim 10 above, Clarke, as modified by 
Manku, discloses the said mixers comprises a differential device (read as after 
incorporated the teachings of Manku into the teachings of Clarke, the differential mixers 
82 and 84, Figure 4, paragraph [0062] by Manku). 

Consider claim 13, as applied to claim 10 above, Clarke, as modified by 
Manku, discloses wherein each of said mixers comprise a harmonic rejection mixer 
(read as regenerative frequency divider 116 by Clarke performs fractional multiplication 
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of the frequency of the input signal received from the VCO 1 14, it removes any 
harmonic relationship between the final output frequency and the operating frequency of 
the VCO 114, thus, harmonic subtraction filters would be used perform above function 
in the demodulation circuit, Figure 2, lines 47-61 of column of Clarke). 

Consider claim 15, as applied to claim 10 above, (See Claim Rejections - 35 
USC § 112) Clarke, as modified by Manku, discloses the demodulation circuit further 
comprising a high pass filter electrically connected between said third mixer and said 
fourth mixer (read as after incorporated the teachings of Manku into the teachings of 
Clarke, the differential mixers 82, 84 connected together via a high pass filter (HPF) 86, 
Figure 4, paragraph [0062] by Manku). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Clarke 
(U.S. Patent 6,788,157 B2), in view of Manku (U.S. PGPub 20050180528 A1), and in 
further view of Grant. "Solving the Direct Conversion Problem", Planet Analog. 
Retrieved From the Internet: <URL: 

http://wvnv.planetanalog.com/printableArticle.jhtml7articelD-12801318> 2000 
(From IDS)). 

Consider claim 14, as applied to claim 10 above, Clarke, as modified by 
Manku, discloses the claimed invention above, but fails to specifically discloses the 
demodulation circuit comprises a polyphase filter. 
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Nonetheless, in related art, Grant discloses the use polyphase filter before 
inputting signals into the mixers in a LO generator, Figure 9 and 10 and corresponding 
description, pages 6 and 7 of 10. 

Therefore, it would have been obvious for a person with ordinary skill in the art at 
the time the invention was made to incorporate the teachings of Grant into the teachings 
of Clarke, which modified by Manku, for the purpose of producing I and Q signals, 
pages 6 and 7 of 10 of Grant. 



Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 7106805 B2 3G radio 

US 200601 41 952 A1 Multi-mode modulator and transmitter 
US 7046980 B1 



Atkinson; Simon et al. 
Kung; William et al. 
Manku; Tajinder et al. 



Atkinson; Simon 
Clarke, Robert M. 
Strange; Jonathan R. 
Atkinson, Simon 



US 6731923 B2 



Method and apparatus for up-and 
down-conversion of radio frequency 
(RF) signals 

Direct conversion circuit for radio 
frequency signals 



US 20040080373 A1 PROGRAMMABLE FREQUENCY 

SYNTHESIZER 



US 6574462 B1 



Local oscillator apparatus for radio 
frequency communication systems 



US 2001 0039182 A1 Direct conversion circuit for radio 

frequency signals 
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Otaka; Shoji 



US 6148181 A 



Radio apparatus adapted to remove 
image components from local 
oscillating signals 



Durrant, Randolph L. US 5953370 A 
et al. 



Apparatus for receiving and correlating 
a spread spectrum signal 



Durrant; Randolph L. US 5881 1 00 A 
et al. 



Method and apparatus for coherent 
correlation of a spread spectrum signal 



7. Any response to this Office Action should be faxed to (571 ) 273-8300 or mailed 
to: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 2231 3-1 450 

Hand-delivered responses should be brought to 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junpeng Chen whose telephone number is (571) 270- 
1112. The examiner can normally be reached on Monday - Thursday, 8:00 a.m. - 5:00 
p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edan Orgad can be reached on 571-272-7884. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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401 Dulany Street 
Alexandria, VA 22314 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Junpeng Chen 
J.C./jc 

October 16, 2006 
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